Experimental data have been compiled from the published literature on the partition coefficients of solutes and vapors into o-xylene, m-xylene and p-xylene at 298 K. The logarithms of the water-to-xylene partition coefficients, log P, and gas-to-xylene partition coefficients, log K, were correlated with the Abraham solvation parameter model. The derived mathematical expressions described the observed log P and log K data for the three xylene isomers to within average deviations of 0.14 log units or less.
Introduction
Liquid-liquid extraction affords a convenient experimental means for separating synthesized organic materials from reaction solvent media, and for pre-concentrating chemicals in unknown liquid samples prior to quantitative analyses. Extraction methods are based on solute partitioning in a biphasic liquid system containing two or more solvents having limited mutual solubility. Molecular interactions between the dissolved solute(s) and surrounding extraction solvents determine the solute recovery factor and separation efficiency. Considerable attention has been given in recent years to developing methods for selecting the best biphasic partitioning system to achieve a desired chemical separation.
In many previous studies [1-8], we have shown that two general linear free energy Abraham model correlations, equations 1 and 2, can be used to mathematically describe the transfer of neutral solutes from water to organic solvents and from the gas phase to organic solvents log P = c p + e p ·E + s p ·S + a p ·A + b p ·B + v p ·V
(1) log K = c k + e k ·E + s k ·S + a k ·A + bk·B + l k ·L
The dependent variables in eqns. 1 and 2 are the logarithm of the water-to-organic solvent partition coefficient, log P, and the logarithm of the gas-to-organic solvent partition coefficient, by multiple linear regression analysis of experimental partition coefficient data for a specific biphasic system. In the case of processes involving two condensed solvent phases, the c p , e p , s p , a p , b p and v p coefficients represent differences in the solvent phase properties. For any fully characterized system/process (those with calculated values for the equation coefficients), further values of the water-to-organic solvent partition coefficient, P, and gas-to-organic solvent partition coefficient, K, can be estimated with known values for the solute descriptors.
To date we have reported equation coefficients describing more than 70 different organic solvents, including both "anhydrous" organic solvents and "wet" organic solvents that are saturated with water [1-8, 11 -14] . The log P values for anhydrous solvents correspond to a hypothetical partitioning process involving solute transfer where the aqueous and organic phases are not in physical contact with each other. Partition coefficients for the hypothetical processes are calculated as a ratio of the solute's measured molar solubility in the organic solvent divided by the solute's molar solubility in water [15] , or in the case of liquid and gaseous solutes, calculated using the solute's measured infinite dilution activity coefficient, γs olute ∞ , and measured gas-to-water partition coefficient, K w , in accordance to established thermodynamic principles [17] .
Published studies [1, [12] [13] [14] The aim of the present work is to collect experimental data from the published literature on the partition coefficients of neutral solutes from water and from air into o-xylene, m-xylene and p-xylene, and to derive Abraham model log P and log K correlations for the three organic solvents. The derived Abraham model correlations will be available for planned future studies involving the development of predictive log P equations for ionic species into more organic solvents, and the determination of solute descriptors for ion-pairs from measured partition coefficient data.
Data Sets and Computation Methodology
Most of the experimental data 
or to log P values for partition from water to solvent through Eqn. 6 where Kw is the gas to water partition coefficient.
In Eqns. 3 and 4, R is the universal gas constant, T is the system temperature, P solute o is the vapor pressure of the solute at T, and V solvent is the molar volume of the solvent. The calculation of log P requires knowledge of the solute's gas phase partition coefficient into water, K w , which is available for most of the solutes being studied.
Our experimental databases also contain measured solubility data [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] for several crystalline solutes dissolved in the three xylenes and in water. The solubility data were taken largely from our previously published solubility studies. In the case of crystalline solutes, the partition coefficient between water and the anhydrous organic solvent is calculated as a solubility ratio P = C solute,organic solvent /C can be transformed into the gas phase concentration, C solute,gas , and the gas-to-water and gas-to-organic solvent partitions, K W and K, can be obtained through the following equations K W = C solute,water /C solute,gas or K = C solute,organic solvent /C solute,gas (
The vapor pressure and aqueous solubility data needed for these calculations are reported in our previous publications.
Several published articles reporting experimental partition coefficient data for crown ethers [58] , substituted phenols [59] [60] [61] [62] [63] [64] , substituted anilines [65] , substituted benzenediols [66] and a few miscellaneous organic compounds [67] [68] [69] were also found. These latter values pertain to practical partitioning studies where the aqueous and xylene phases were in direct contact with each other. Given the small mole fraction solubilities of water in the xylenes (x water = 2.60 x 10 -3 for o-xylene, x water = 2.60 x 10 -3 for m-xylene and x water = 2.70 x 10 -3 for p-xylene) [70] and the small mole fraction solubilities of the three xylenes in water ( 
Results and Discussion
We have assembled in Table 1 were then used to predict log P and log K values for the compounds in the respective test sets (A-C). The statistical information for the three test set predictions are summarized in Table 3 . The predictive ability was further examined using the leave-one-out method. The first data point was removed from the training data set and the correlation model was calibrated on the remaining data points, which in the present case are 58 experimental values. The value for the left-out data point was then predicted with the derived mathematical correlation, and the deviation between the predicted and observed log P (or log K) was computed. The data point was returned to data set, the second data point was removed, and the process repeated until every experimental value had been removed once. The computed deviations were then averaged to obtain an indication of the predictive ability of the respective log P and log K correlation models.
Calculated average errors of AAE = 0.085 and AAE = 0.092 log units were obtained for the respective log P and log K predictions.
The data set for m-xylene contains experimental log P and log K values for 79 organic solutes and gases. Regression analysis of the tabulated experimental values in Table 2 The b k coefficient in the log K correlation was found to be negligible, and was removed from the final correlation. Both correlations provide a reasonably accurate mathematical description of the experimental water-to-m-xylene partition coefficient data (Eqn. 10) and gas-to-m-xylene partition coefficient data (Eqn. 11) for experimental values that cover ranges of about 20.4 and 21.7 log units, respectively. The maximum deviation between the observed and predicted values was 0.48 log units for the log P correlation and 0.50 log units for the log K correlation.
The solute in both cases was iodine. Graphical comparisons of predicted versus observed values are given in Figures S1 and S2 (Supporting Information).
In order to assess the predictive ability of Eqns. 10 and 11 we divided the data points into a training set and a test set by allowing the SPSS software to randomly select half of the experimental data points. The selected data points became the training sets and the remaining compounds that were left served as the test sets. Analysis of the experimental data in the log P and log K training sets gave: In Table 3 K from both water and from the gas phase into each of the three xylene isomers. The derived correlations pertain to 298 K. Careful examination of the three sets of log P correlations and three sets of log K correlations reveals that for each transfer process the equation coefficients are nearly identical as would be expected from the very similar molecular structures. a Estimated uncertainties in the experimental log P and log K data are believed to be on the ± 0.05 log units based on the data for two or three solutes for which independent measurements had been made two research groups. The papers from which the experimental data was taken reported much smaller uncertainties of less than 5 %, which corresponds to less than ± 0.02 log units. a Estimated uncertainties in the experimental log P and log K data are believed to be on the ± 0.05 log units based on the data for two or three solutes for which independent measurements had been made two research groups. The papers from which the experimental data was taken reported much smaller uncertainties of less than 5 %, which corresponds to less than ± 0.02 log units. 
